Methods
Tube Method.-An 18-hour broth culture of the staphylococcus, 0.1 ml., was added to 0.5 ml. of citrated human plasma diluted 1: 10 with sterile normal saline in 4 in. Reconstituted p'asma was made up in a concentration of 5 g. of the dried product in 100 ml. of sterile distilled water to give a plasma of normal concentration. The staphylococci used were freshly isolated.
Results
The following results were obtained with reconstituted American freeze-dried plasma and with fresh citrated human plasma when tested against 63 strains of staphylococci (Table I) . As the slide test depends for its effect on the formation of a fibrin web which contracts and so clumps the staphylococci together, these results show that the reconstituted plasma still contains some of its original fibrinogen.
Thirty-seven strains of staphylococci were tested using dried plasma from the National Blood Transfusion Service. Complete correlation in both tube and slide tests was obtained when compared with fresh citrated human plasma.
The results of laboratory freeze drying were next observed; 2-ml. samples of freeze-dried plasma were reconstituted at varying times after processing, and then tested with 10 strains of staphylococci. The first sample was reconstituted immediately after preparation, the rest at weekly intervals up to six weeks after freezedrying. From this it emerged that laboratory freeze-drying of plasma followed by storage at room temperature had no detectable effect on the reactions with staphylocoagulase within this time.
American freeze-dried plasma contains merthiolate (sodium ethyl mercuri-thiosalicylate) 1/ 50,000 as a preservative, and the effect of this substance on the coagulase test was therefore investigated.
Fresh citrated human plasma was treated with merthiolate to give final concentrations of 1 /10,000 and 1/100,000, the mixture being allowed to stand for 24 hours at 40 C. At a concentration of 1 in 100,000, merthiolate was found to have a retarding effect on the tube coagulase test which varied with the different strains of staphylococci as shown in Table II , whereas the slide test with plasma containing 1/100,000 merthiolate showed complete correlation with the slide test using normal fresh plasma.
The effect of merthiolate at 1/10,000 was next investigated. In this experiment none of the 16 positive strains of staphylococci clotted the plasma in the tube in two hours. Therefore a further reading was taken at 18 hours. Despite the increased time the results were again negative. With normal fresh plasma all the positive strains gave a coagulum in 30 minutes.
In view of the fact that 24 hours' exposure to 1/10,000 merthiolate at 40 C. abolished the tube coagulase test, further experiments were undertaken with that sample of plasma to ascertain the effects of time of exposure to merthiolate on this phenomenon. The results in Table III show that the duration of contact between plasma and merthiolate has a direct relationship to the tube coagulation test. The possible mode of action of merthiolate was then studied. The ability of merthiolated plasma to clot in the presence of calcium ions and thrombokinase was confirmed.
The clotting time of normal citrated plasma was 18 seconds. This plasma was then treated with merthiolate to give a final concentration of 1 /10,000. The mixture was left for 24 hours at 4°C.; then its clotting time was estimated after the addition of calcium ions and thrombokinase, and found to be 21 seconds (average of three readings).
From Table I it will be seen that all the tube coagulase tests were negative whereas the slide results were normal using American reconstituted plasma. An investigation was carried out to determine if other methods would abolish the tube test while leaving the slide test unaffected. With this end in view the effect of heat on the tube and slide coagulase test was investigated.
Human plasma was taken from volunteers, immediately heated for varying periods at 560 C., and then used in both slide and tube tests. Each batch of heated plasma was tested with strains of staphylococci. As the results in Table IV show, within four minutes of heating at 560 C. the tube test was rendered completely negative while the slide test remained positive. It was noted, however, that the slide test, while positive in plasma heated for 30 and 60 minutes, showed a weaker coagulum than in the control.
The tests were repeated using the same dilution of plasma (1: 10 in the slide test as in the tube test) to investigate the possibility that the different concentrations of plasma in the usual tube and slide tests may have played some part in the results shown in Table IV . However, as is shown in Table V , the diluted plasma behaved in the same way as the undiluted. Discussion The effect of heating and merthiolate in selectively destroying the tube coagulase activity of plasma while affecting the slide coagulase reaction much less or not at all has been demonstrated.
Wilson Smith and Hale (1944) , investigating the mechanism of the tube coagulase test, showed that the plasma contributes a factor which enables staphylocoagulase to convert fibrinogen into fibrin. This factor is known as the activator substance and is heat labile.
